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tiJ|E# 2004-307926 



mm 2 0 0 4- 1 2 0 0 8 0 : 1/E 

Ag m) ^^^^^L. 

P d -^S^O. 10~2. 89wt%, Cu im) ^Mt: 0 . 1 0~2 

. 8 9wt%. Ge ^-^^ 0 . 01~1. 50wt%^:L^ 

S.O P d . C u RV^G e O-^tf^S'Sr 0. 21~3. 00wt%fc LT. i^?^ < t 4 

lit 2 1 

Ag-^S=Sr9 7. 0 0-9 9. 7 9wt%i:LT. 4 7C^O<;^y6^^ >&^M^=Sr^i-* i 
CntGeCD^&itX-^^Cn^SXGe^Mi (1/20) ~ (20/1) LfcC 

i: =&#m t -r ^ 1 x{± 2 Mm<o^^^o 
m^m 5 1 

[m*^ 6 1 

[w^« 9 1 
m^^i 0] 
1 1 1 
m^m 1 2 1 

m^m 1 3 ] 

1 4 1 
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[0 0 0 1 1 

[0 0 0 2] 
[0 0 0 31 

^«x.{f> Kltm^|g|^KItKiam«l)iSi:«L3t^^^t3ov>TAg (^) -Pd 

[#WP5:it U #r?s 2000-109943 -^^m. it*^4 

[#tt=:S:M2 ] #Pji 2001-19275 2-^'2rm, Wm. 1 
[#l1=jicm3 ] #^2001-226765 -f-^Zr^, W^^K 2 
[0 0 0 4] 

~3 ^cIBm$^^fcA g-P d-C um«l^^t±. ^^i: JtfeLTiti^147&*[o] 
±1-^0 L5&-t. Ag-P d-Cu^^'^^:^>lb'^^>K*^m«m^i^ _h|51lP^X^=gr^S 

^'fb14t:ov>T}i^^^^#)55^i&tLTV>j5j>6^o7to A g-P d-C u^l^'&^co^'fbt^ 
[0 0 0 5] 

i: ^: iJ'7-^^r^7. y l^^ <^mit^<^MXS=Sr^'^v^ CD- R OM^O^^ 

ISfitlK#<^;Rltmi:LT. Ag-P dm^-g-^l'G e (r^V^-'i^A) Sr-g-^t^-*^^?^ 

ora^7&**;S) (^?flx.{f#ii=:Xi^4 =^#300 ) o >i^T% G e (im-a-^^Tjitf^i*. 

\tWMm(^^n^m^ ct ^ Klt^fiT ^ Klh-r ^ ^Jlri::*^* i: l -c ^ o 

[#W=:5:m4 1 #M 2003-19315 5-^^^. 1 
[^§goM^l 

[llig**»^L J: d h-^^mm 
[0 0 0 6] 

'ffc«:^Ctr< 2oo#t4Sr#-^#o;tRMMm=Sr5^^LT SAg-P d-Cu 

- G e ^.^^^ t ;& i * a 6<J -f ^ o 
[0 0 0 7] 

:^mmii. Ag-p d-cu-G emm^^<ommt Lxm^^^^'^y^^'} y^^-f 

[0 0 0 8] 
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Ag-p d-cu-G emii^^=^^m<b-r^c:t-e. ^im iB«a. m^s 

r^^^^4 "^^^-t^zt^E^tir^o r-i :^'fi^^mMx-li. Ag-Pd-Cu- 

° mm ^ m^-f ^tztb (o^m 

[0 0 0 9] 

mn<'&ttmmitmzmi'itzWi^^^m^-r^fzibm^^(r>uwLim,wmi 

LTtfg*^ A g-P d-^^trc u i: G e ^|5lB#li^:&$-^-2) C u t G e <^^*f^ 

ffl J: o •C«fi/^it|-^'ti7&*# tt. J.O G e <^f^ffl J: o ■CW«g'fb1435*# tLS C: 4rl^ 
1,L, *^?g'Sr^^$-ii::'^Co •ffj:^^. ■:^mmz.m^^W^^±\t. Ag^r^^^tL. Pd 
^fi:=l:0. 10~2. 89wt%. Cu^4?rO. 10~2. 89wt%, Ge-^i^rO 
. 01-1. 50wt%i:L. J^OP d. C u:S.O''G e <0^t\^m.-^ 0 . 2 1-3. 00 

WtC#;z>^^^t?{±, A g^fi^r 9 7. 0 0 - 9 9. 7 9 wt%tLT> 4 7n*<7).^y5- 6 
'Sj-sm^^^i-^^ Lv^o ^ibl'^ C u t G e<^-^J:lt-C**C u'&S/G 

(1/20) ~ (20/1) t-r^itj&Wt LV>o 
[0 0 10] 

[0 0 11] 
[0 0 12] 

RttffiJ^. it^T'^ :^i7m^. K9-f h ^T'n tJ'ffit^ 

yy'f«D^'7-\z^-BL&^ c:ct?a5l3feM7''f tcti. *liE Lr'^r ;^y^'r . 

ED (-9— -7^^" >^ • n^^^vg^-x.V^' .j^^ytJ' - •T'^';'.yV'f^L< 

{±OTf5Mmi=-iS:mT''f ^T^V'f ) .FED (7^-;wKj^5 !y->3>'T''f;^yv-f) 
. PDP (T'^X-TT'-f >^:/W>f^N°;^;w) ;6«-i-* ti-So K^-Y h t LTtiH 

[0 0 13] 

^^Kx^mtitzmmitn^^m-r^o mw^tLx. mfifzmm^tmm^m^mmz:^ 
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[0 0 14] 
[0 0 15] 

^isc^Mff^^t'^'Sm'^^tis Ag'Sr^BKtS'i: L. Ag, Pd, Cu, ^XJ^G e n^J^-tj: < 

Wsm^mn^^ii<DX'^^o Ag-P d-C u-G e^O 

4 7C*>6^'b^*ffi^^&2ji:t L. $I'^^pf<7)Ag'^a:^ 9 7. 00-99. 79wt%i: 

2^fc*^MtiAg-P d-Cu-G e^•e**^)<^><^)^ :*:|&WOi^m=Sr^-r^®Hl*It- 

[0 0 16] 

:*:^]!i5^1^tw#;5,^'^^-Cti. Pd'^H:=^0. 10~2. 8 9 w t %. $f i L < 0 . 
5-2. 0wt%fc1-^o P d«-^ljni-*t Ag<?)S[#ir*&-l3P d=S:^^^A$-**.^ 

> P d^ST^-'O . 1 0 w t %^mX'h^ «14<^3fc«?*^>5^'fl3ltt' < <ti:^o — :^ 
, Pd'^fi:y&^2. 89wt%^^x.^t. Cu, G e <7) 2 7n#0^inO'£>M'tt36*^ ^ 
A g-^ J:**^!'^^; < ^? ;S fvT*. :^^<DKtl^^<r>%.Ti)^% h ti^ o 
10 0 17] 

:^mmMmi<^'m^^^^Xli. Cn^Mit 0. 10-2. 8 9 w t%. $jFt L< {±0. 
2 0-2. Owt%i:i-^o ^lCAgl::P d ^^iOi"^ fitt-eti, '^J;itf2 5 OX:i^r^ 

H7G*i: LTCu^^^^llO. 10-2. 8 9 w t %#>t$-<i:^o C u -^1:^^0 . 10 
. 8 9 w t %=^®x.-& Pd, G e02^*<7)^tjnc7).^.^1±;6^ib, ^^Ag-^a^^ 
[0 0 18] 

^^^^St^^^m-^^-C'ti. Ge'^fl:=^0. 01-1. 50wt%. $f*L<{±0. 
0 5-1. 0wt%i:^'5.o #1^ A g - P d - C u^^-^^-Cfi, mx.l£2 5 O^Cl^^ 

^\iuy i7<Dm^i)^0'^J^^^J:^ tt^CXLt^^. Rtt^OlSWjgi T L t o ^Co $ "b 
^ tni^t::^ «9i^'fb«3i$tL. mitK'D^^Xii%^^j:^m-b^^j:^f^X\^>t£^^':>fztzt(>. A 

g-p d-cu^m^^<Dm^t\'W-oxK^im,mm<Dm'&itTf)^^c. -^y-m^Br^ 
i'^<r>ms.<DmT^iit:hLfzo ^^x. mmt^<D\fli±(Dfzit>. tfzcutG e<onm 

j^mi:^ ^^m^.iSL<om±<0 fz»(>. $^4 TtmtLXG e^m^^iZO. Ol-l. 5 0wt 

%-^^^-*'2>o G e-^S75*o. 0 1 w t %^mx^^t^ mm^i^rmm'\t^<^\^-t-i^^ 

mUlc< <^j:^o Ge-^lT^^l. 5 Owt%=^0x^i:, Pd, C\x<D2itm<om 

[0 0 19] 

^mm^mi<zm^m^^xit. Pd. cus.j>*Ge<:o'g-ft'^s=^o. 21-3. oow 

t %i:-r-2)«li:Wt Lv^o Pd. C u S.O^G e O-^tt-^l:**© . 2 1 w t %*?a-Cab'2> 

Pd, cus.u'Ge o-g-ST&^iji'^ * , mm^. m^^> mmitii^m tt* v> 

o Pd. CuRXrGe<^^n^&t^3. 0 0 w t fc. ^^5^<^S:it^** 
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[0 0 2 0] 

(1/20) ~ (20/1) t-r^^tibmtL^^o mmmx-umi-^ ^oK. Ag-p 

dice u G e 'Sr-^ip-t'&i C u <7)^ip^L < (iG e 0^tn-ef±#e.tt:&v^ j}m 
ilkm^k(0^^^<omW:m\Rxm^\:(Dnmf)^^j: $ tt^o ^ tL{± C u a: O e 
tKXy)mM-^ii^o Lfz^^^X. Cui:Ge^-'Ag-Pd-Cu-Gemil'^^t':fev^ 

#:i:/Ge-^fi:* (1/2 0) ~ (2 0/1) (^^Ht-f-;?) t^^^i Lv^o 
[0 0 2 ll 

[0 0 2 21 

<^JE:tJ{4l. 3 3 P aJiHTii-t'So -^LT. ?#^[S^|*1^A r#H^ (1 . 3 3X10^ ~ 
8. 0X1 0^ P a) i:LT. ^M'Sr^^S-t^o ^IBSSfi 1 0 5 0-1 4 0 0'Chiri> 
o ^(Dt^. Ag^: 9 7 . 00-99. 79wt%. Pd^O. 10~2. 89wt%, 
Cu=^0. 10~2. 89wt%. Ge-g-fi^O. 01-1. 50wt%tL^ Pd. C 
uRX/Ge<D^tf^&'kO. 21-3. 00wt%i:L. K'=>C u tG e<7)^MitX^^ 
Cu^*/G e-^S=Sr (1/2 0) - (2 0/1) t\,^ommizxmSi-t^o 
[0 0 2 31 

l^-r S >i*^L< {±0 2^1^1- J: ^lcTSB<^*P=Sr iff ^J^o mi Kis\^^xmm<D±U'S:1}\\^.-t 

113 t;^-t J: 9 h(D±U imU) ^a-a ' "7 -OX:^ y V-ri>o 

[0 0 2 41 

'i'>'=fyh«r6oo~9o o'cxmmmL. mm§^^. sm^^^^^o sM^tr^j:^m 

m.LiMLmiiWLmxi^—fj:^^n^^'t^^^fzib. 3 0 0 - 7 0 0 "C t "t^o mMHi. M 

m^^x^^^iE^^do 

[0 0 2 51 

m&'^yy-^:^mmxm^tfzimm^wmLx. msh=j^^t-t^o ms'a(D^m^mm 

U^i'fM-r^:iti!)^X^:ho 
[0 0 2 6] 

^^(DXdiz, :^mmJ^m<Dm.^^<D7.^-^y -i^V y^^-ry YU^i^mir ^m^iz^ 
v^T. AgtcJtLTP d. Cu. G e^mMl^xmrn-t^^^iiZiSX^^X^. %^^i^flX 

\^^^^^^j:yjm^mm-t^:itTb^x^. m^mi,zi>m:mmi>zi,j< u y h^*:*:#v^o 

[0 0 2 7] 

:^mmmm izm ^ wi^^nm<om7^:ijm o v> rsi^i- ^ o ^mm^B iz^^^m^^m 

ii:x-#^tL;So ^fz. ^it%^-mm.<r>9-'^y y\z^\'fX. nm\z7s^^y 9 ^) > ir\^x 
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[0 0 2 8] 

=£-^ttT^)^v^o zom^liz, ^m<D:ffy:^^-^(0^^mf^^TmmtLXli^ Si. Ta 
. Ti. Mo. Cr, AK ITO> ZnO> SiOa. Ti02> TaaOs. ZrO 

2 -Amt Lv^o 

[0 0 2 91 

:*:«?^^t3#*4 7G^mM'g-^ti. m^ffi*n;^{i 3 tg^ (Ag-Pd-Cu) ^iilil 
[0 0 3 0] 

i^. (3) itr^ 7.^mi^<DKmm. (4) mi^^sMK. (5) LED^if«^^si5p°p<D 

[0 0 3 1 1 

mmm 1 ) 

[0 0 3 21 

*»^l'^Lyi::^fe-e. 98. 7Ag-0. 8Pd-0. 3Cu-0. 2Ge (Ag 
-g-i ; 9 8 . 7 w t %. P d^M ; 0 . 8 w t %. C u^S ; 0 . 3 w t %. G e ^» ; 

0. 2 w t %^jti*-r^o iikT^<Dm.mm^xnm^^<Dm.^^^-to ) <om^^^^-^y 

Vi^^i^m^Vfzo ^<D^^^::^/^y Y^^m\^^x. ¥ 

^ ^mLxmrnm I ti^tzo mmii2 o o nmT»^-p/co ^KLf^^mcoAFM (i^.?-f^ 

ijmWim. Atomic Force Microscope. SII tt«S> M# SPA 

3 0 0 HV) lifa=S:III4 (a) t^^L/io i<^i: ^. Mffi^^^l' i:> Ra (nm) 
{±1. 4 10. RMS (nm) til. 7 8 5. P-V (nm) {±14. 07X^^fZo ^ 

h \'^it%m\ {mm^im^tu. m#u v-3ioopc) tciJ?. %mm i (dw^^^ 

nWi<^W.$A^^m^\^fZo m^^fzl^WzmtA O 0~8 O O nmtX^fzo *§:i:«:lll5 t^TjsL 
[0 0 3 31 

%mmi<D^^^nm^^%^. 2 5 o'cr-iPtPB^M^a^r^T'Sto/co ^tL=j:^M^ 

2i:Lyi:o 2 (D^-^^^jRi^lov^T ^)||;te|FiJ 1 t |W|;KtC AFMSI^^^tV^. AFM 

lift«:lll6 (a) {r^L/^o ^<Dh^^ mm.^mmz^h Ra (nm) {±1. 6 93 
. RMS (nm) {± 2. 203. P-V (nm) l±24. 5 bXh-^fZo ^hkZ^ 

(jfcwj 1 ) 

[0 0 3 41 

%miim.kz.m\^tz:f5m'o. 99. 2Ag-o. zv d<D^^^7.j^y ^)yir^--ry 

h#=S:f^mL/co ^<DWL^^:^^^y ^')>ifif-Yy YU^m^^^X. ^rf&OT^r^-f^ 

1 tL/Co M»{±2 0 0 nmT'^oTto HifeM 1 t TO {w^MLt^c^J^c^ AFM® ^=1:111 

4 (b) \zm\.fZo CKOt^. ®Jffl$^^^{lJ:;&fc. Ra (nm) {i6. 2 6 5. RMS 
(nm) {i8. 447. P-V (nm) {±64. 31 X^ otio KitWtM 1 (O^^^ 

mm<oKmm^m^Lfzo i^^i:m5izmLfzo 

[0 0 3 51 
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m^^me (b) l,zmLfZo C<Ot^^ mm.-^m^i'^^i^^ Ra (nm)(i6. 265 
, RMS (nm) ii 8 . 4 4 7. P-V (nm) {i64. 31 T'*) o /io ^ ^ IC, ib^^ 

(it»J 3 ) 
[0 0 3 61 

*Wi^t'^t^^:^S-e. 98. 9Ag-0. 8Pd-0. 9') 

^m^^-t ^^a^ify :^mm.±fiz. ±Mm^(om.^^KMm^:^^^y yy-m^x*)^ 
mLxuLtgtms tLfzo mmit2 o o nm-c-2bo7to ^i&^ji tmmK^mvfzwmoA 

FM®ft^«-ill4 (c) liZ^LfZo ^<Dt^. mm.-^M^iZX^t. Ra (nm) til. 5 
33> RMS (nm) (4 1. 977, P-V (nm) (4 16. 9 8-e*o/Co ^hltZit^ 

m3<Dm^^mm<DKmm^m^Lfzo ^^^msiz^Ltzo 
(it^m 4 ) 

[0 0 3 71 

4tLfzo itnm4(7)m^^wmiz^^>xi>mmmi tmmizAFumm^^^^. afm 

11^*1116 ic) K^LfZo ^(Ot^. mm.^M^liZX^t. R a (nm){±2. 03 4 
. RMS ( n m) (4 2. 8 5 0. P - V ( n m) (43 5. 8 5 1?* o ^hkz. it^M 

{)mm 5 ) 

[0 0 3 81 

%m^W.^Z7r^\^fz-n'^X. 99. OAg-O. 8Pd-0. 2Ge (0^.^^^^^ y 9 V 

KLTJt^^J5 t t/io MJ1{4 2 0 0 nm-C'3feo/co 1 hWmzWiM\^fzWB.<r>K 

FMlii^^ll4 (d) \zm\^tz^ COfci. Mffl^^^Wdi^ Ra (nm) (41. 7 
94. RMS (nm) (4 2. 280. P-V (nm) (4 21. 16-e*o^o "^hK^Wi 

m^(r>m.^mm(r>wM^-^m'^\^fz^ i^:^=srEi5(c^L/co 

(it WJ 6 ) 
[0 0 3 91 

}mm^(o%.'^^wm:'&ii^^. 2 5 o'ct^mwijni^^aiS'Srff^o/co ^i^-^}mm 

eiiLfCo Jti^^eo^^^^^tcov^-C^j^M^Jl fcIW|M(wAFMm^=S:^fv^. AFM 
11^=^1116 (d) (C^L/io Z.<Dh^. m^'^'m^z^hh. Ra (nm) (4 8. 794 
, RMS (nm) (4 11. 80. P-V (nm) (4 83. 9 8T?*of>:o ^?>(-, Jt^^ 

6(7)^'^^^JR^^R#t^*«^?!ll i:|Wi;HI(c:M^Lfc:o M^^rS 7 t/co 
[0 0 4 01 

1 s.t>'2i&mrjti^i?ij 1 ~ 6 ^Jt^i-^ vi t ^-g-^c^itiiite^ifffi-r^ ^ t 

7&5-e§^o i-f. 1114 =^#BSL-Cfi£mL/C;KI>|-m<75AFM®^(ci:;S>m/^1Sat(^Jt|S!=Sr^ 
iSfRIl. Ifc^^l, 3. 5 4: i9Mt--5>o ^'^^^m<^*§Bl*£<^:'s:i${4. 25E*^t?* 
&ifc®!^l:6*§?'b:6HC:fc^V>o <0 3o(4v»-ftL^>jffl;5-V^*«. OTffl$»*fi^ 4: * . 
Jfc«^^?!l5, Jt^^^3. UMI^ 1 <^M(wM(c^^o ^ 5 (c i 1 . ifc^^fll 

, 3, 5<^Rit^^lfc^-r-2>i:. ft^)Ktt^<^l^V^^)(7) (Ifc^^l) i:ft^S:tt^«^®^^ 
t<^M{4. -frv^-^VM ~2 %gjST-*-2)o ^l^^(4. ^'&^4'<^^-^* 
;&*#v^ (f if l^v^MlfijJC^ o 
[0 0 4 1 1 

^(rH 6 =^#BB LTljn^^!!LSt^<^>Sttmo A FMli^(^ 4: jt«c*Mf^J 2 

. Jfc^^2, 4, 6 J: i9fFffi-t-^o ^-^^^^Ofge^^S^^^^^ $(4. Jt^f?!! 6 t Jt^l^li 2 

hfl. h<\Z—%(0^^^(0^ifiWi^\Z-l^<^^\.X\i^fZom^ (b) (^AFMli^Olft^ 
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o ^M^!I2. &Mm2, 4, 6 0Rti-^=SrJt^i-;i)o Jtl^^ 2 . 4. 6 itf 

-r^h^^^mi, 3, 5 i:'e:lt-rtLjt^i-^ hKlt^75^^i^Jx.{f 4 0 0 nmi:ii3V^T. 2 1 
~2 5%t5if:^^ <1g:TL/co ^M^^ 2 t ^ifeM 1 ^ Jtic-T i: ^ ilPMSl^J:* 

4 0 0 nmtri3V>T 1 3 ~ 1 7 % RM^36^^;6^ofCo 
[0 0 4 2] 

mMni, 2m.mzimMi'-&(Dimt^^^^. :^<D:Lt:b^t>i)-^o Ag-Pd^irc 

^j:^^^^m0^^^m\\ir^tX-l,zi±mh^j:\^^o G e C0^5n(4JlPi^l^ <£ ^*iJSft =S: 

^^<Dn±-^^i}mhitfzh^^:bo tmi ^)AM\^fzm^. mikm2i)m 

\Luyi7(D^§E.^^]t\.X\i^hi)^hh^khfL:ho ttz. mMm2. Jt^fII2, 4 , 6 «r 

^^=^3ipjhLTv^^i iiliinx-T. A g-P d-C u-G e^^-^^ji^'JP^^Jlka^^/^m 
(>^'fb$*L!&;6-o5tfci6. ■^U.Mm^mWX^fzh^K.hfi^o ::ti-(i3£fc LT G e 0« 

[0 0 4 31 

^tCAg-P d-C u-G e^^-^^lwOV>-C, G e^m.mt\Z^:hmnt^. Klt^<^ 

(*M«^3) 
[0 0 4 4] 

m.mMW.KTT^X^fzli-mx^ 98. 4Ag-0. 8Pd-0. 3Cu-0. 5Ge (D^^ 
^')y'!f^-yy h#=l:fp®L7to i^0^'^^^/^°•;' ^ V ^^^J' h*t^>S 

^'fel' i l9 5ScKL7to Mff{4 2 0 0 nm-e*o7to ^ 2 5 O^-C 

immMn-Mm-^^^^^fzo ^fi-^^mm tLfzo mMmz(o^^±nm^^^^xiim. 
mm\ twmii^KYumM^'if^^. afmh^^tiiis (a) \zm\.tzo cofci. mm.^ 

Ra (nm) \tl. 7 2 7. RMS (nm) f4 2 . 3 14. P-V (nm 

) (42 8. 0 6 o ^ ^ mmm 3 (^^-^^^m^^JSM^'Sriii&M 1 1 mm^^m 
mmm 4 ) 

[0 0 4 5] 

mimMK^Lti:f3^X. 97. 9Ag-0. 8Pd-0. 3Cu-l. 0 G e O^-^ 

^miz^ n^mLfzo mmii2 o o nmx^^tzo ^(DWi^^nm^^^^^ 2 5 o*c-e 
mmtmMm-i:^-^£ofzo ^K^mmm^ h]^tzo mmmA<r>Wi^±nm^'o^^x%>m: 
mmi tmrn^KYumM-^"^^^. AFMSft^ms (b) Ki^x^tzo ^(Dt^. 

fil^tcj;;?,^, Ra (nm) 252, RMS (nm) {4 1. 656. P-V (nm 

) {42 2. 7 bX^^fZo 

[0 0 4 6] 
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mm^mi^^Lfzyjmr'^ 97. 4Ag-o. spa-o. scu-i. 5Ge<^^'^ 

;/iit;J: i9^mU:^^o mi¥{i2 0 0 nmT'*o/>:o 2 5 OTCT- 

ife^l tTOtcAFMm^^^fv^ AFMMftSrHIS (c) tc^U/co 

ftf^K^HJ;;?) Ra (nm) ti 2 . 12 8> RMS (nm) 2 . 2 8 9x P-V (nm 

) {±2 2. 8 9-C-*o/Co 

{)m.m 4 ) 

10 0 4 71 

JtWJ4<^AFMlia«-Jt^<0/>:i6IlI8 (d) H^LfCo 1^ 9 JcRM^^tkL/co 
[0 0 4 8] 

H 8 t . ^jfe^J 3-5 l±Jt«t^iJ 4 t Jt«e-t ^ >L . imMMV^ <fc ^>a^feT-<^ 

f,tL-So t f^lH 9 -ellife^^J 3 {±Jfc^M 4 i «? ^>RMW^v>o itL{±ji-i%14[^Jit' J: <9 ^ 
i<^t§gmi-J:'l> t Jt«c^?fl 4 ifi^^'^^\^\^X\^fzmz.n \^X%W^ 3-5 ti^-fe 
[0 0 4 9] 

^^'Ag-P d-Cu-G e^^-^^Hov^T. G e •^S^'fbtc J: :&i&lS?aiSS^14<^fF 
6 ) 

[0 0 5 0] 

^mS^m^mX.fz-nm^. 98. 4Ag-0. 8Pd-0. 3Cu-0. 5 G e c^?!!-^ 
i i)^JlL;to M¥{±2 0 0 nm-eabo/co ^<^iI'^^»M«r^^4'. 8 5^90 

%RH-eo. 5^p^. ■^m^mm.^'^^i^fzo z.^^mMm<oh\,fz^ mM.m^<r>^'^ 

^^Mt'ov^T^>^J&^J 1 i:|WI;|tt-AFM|im=S:^TV^. AFM®{t^01O (a) l^TpL 

Mia^SWt'ct^ i:. R a (nm) 4i 1 . 4 7 1. RMS (nm) {± 1 . 
884. P-V (nm) {±20. 7 6T^o/Co 
(«f?!l7) 
[0 0 5 1 1 

^JS5^S{^^L7t:^ST% 97. 9Ag-0. 8Pd-0. 3Cu-l. 0 G e O^-^ 

^^fetci »)«L7^Co mff{±2 0 0 nm-e^o/^o r <;0^^^^|E=Sr^^4'. 8 5 r 9 0 
%RHT'0. 5B#^^. ]^MiS^!O.S*^T^o/Co ^tL^^]Sfe^j7 t L/^Co 'mmKO^'^ 
^^^t^ov^-C^j^M^^Ol i:IWI#{CAFMil^=lrfTV^> AFMMftSriH 1 0 (b) l^Ti^L 
3to ClOt MJffl^^Wl* i-S R a (nm) t± 0 . 9 9 4 8. RMS (nm) « 1 
. 486. P-V (nm) {±30. 55T?*o^o 
(HWJ 8 ) 
[0 0 5 2] 

«M{c^Lfv::i^fet?. 97. 4Ag-0. 8Pd-0. 3Cu-l. 5 G e O^'^ 

i:^i£{-J: fJfiSlMLf^o MI¥{±2 0 0 nm-C^o/Co ^<7?^-g-^^m*^^'4^. 8 510 9 0 
%RHT'0. 5^^. ffitai«^il!!iS*^T^o/Co C tL^HMM 8 L/Co 8 O^-^ 

^^Ktrov^Tfe^i&0!ll fcra#trAFMm^«-^TV^. AFMHi^SrHll 0 (c) JCtpL 
/Co Cic^i: MJffl$IS«ftc:J:;5>fc. R a (nm) (±0. 8 0 17. RMS (nm) t± 1 
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9/ 



. 0 16, P - V ( n m) ti 9 . 1 4 6 T'* o fco 

atmm 7 ) 

[0 0 5 3] 

mm^mK^Ltzyot^X-. 98. 9Ag-0. SPa-O. 3Cu^0^^^;=^/^°>;'^J' V 
mt^Co mm\i2 0 0 nmX-^^fZo ^(7)^^±mm^^%'^> s s'cg 0%RHT-0. 

x^mmm tmm^AFMmm't^\^\ AFMSft^rnio (a) ^z-^Ltzo ^<Dt$^ 

. mm.^mm^^^t. Ra (nm) lil. 302, RMS (nm) til. 646, P- 
V (nm) {i 1 4. 4 OT^o/Co 
[0 0 5 4] 

H 1 0 ^^M-t-S ±|fi<7);^zaiSS^<^}^-C(i^ife^!i 3 ~ 5 , it^n 4 #i^ft^t>' 
[0 0 5 5] 

^t'A g-P a-C u-G e^m-^^irov^r, G e-^a:^'fki^J:^»M1±<^M=Sr 

(^M^J 9 ) 
[0 0 5 6] 

l t I^I Cll-^^^m (mi? 200nm) ^lOOpp nK^J.^S^fbTK^^H^t^ 4 8 

{%mm\ 0) 

[0 0 5 71 

%mBm^'7r^\^fz1imx. 97. 9Ag-0. 8Pa-0. SCu-l. OCe Ofl-g- 

J: ^ ^1^ LTHifefHl lot L/Co 1 0 <r>m.^^Wm. (IRJ? 2 0 0 n m) =Sr £ 

0 0 p p nK^^S^kTK^M^t* 4 8^^^ e> \^tz-^(onM^-^M'm.\^fZo ^*=Sr^ 1 tc^r: 

{YcMM 8 ) 
[0 0 5 81 

M^^m {WM- 200nm) =g:100pp nKO^g-fbTlc^^H^t^ 4 8 ^ffi $ L/i^t^ 

(JtSc^J 9 ) 
[0 0 5 91 

Jtic^J 3 t |WI C^'^^^ti^ (J^l? 200nm) *100pp m<^iiE'fl::?K*^iB^t- 4 8 
[0 0 6 01 

a 1 "t^mirfumhii-^j: t <9 , G e ^Sr-^tf^MfRI 9,10 {iiti£'fl:1475-'^3ro -C« 



[^11 





RMm (%) 




HiS^ 9 


mmm 1 0 


itnm 8 




7 0 0 nm 


6 3. 14 


8 7. 67 


2 7. 87 


2 9. 48 


5 5 0 n m 


4 2. 08 


7 6. 48 


14. 94 


17. 00 


4 0 0 n m 


2 3. 31 


5 5. 18 


14. 32 


15. 27 



miE#2 004-3079263 



#11 2004-120080 



^-y : 10/ 



10 0 6 1] 

<^CtcAg-P d-Cu-G e^^^^llov^-C. G e ■g-Sfg'fbl- J: ^fltiS^a^llttOfF 

mm 1 1 ) 

[0 0 6 21 

*ife?^^t-^L5t:^i*T% 98. 4Ag-0. 8Pd-0. 3Cu-0. 5 G e O^'^ 

^X->^y h#^f^^L/io 3^ i; YM^^ 

iJ'-^tc: J; 19^11 L/Co ^11142 0 0 nmTabo/io :i<Dm^^nm^^%^. 8 5 "C 9 0 

%RHr'2 0 o^K, ^e^aies^^[ka*^T'a:ofco ^MmMm 1 1 1 l/co 1 1 <^ 

mmm 1 2 ) 

[0 0 6 3] 

mmMrnKTr^y^fz^'^-^. 97. 9Ag-0. 8Pd-0. SCu-l. OGe<r>Wi'k 

^^tC i »)«L/Co mJlt4 2 0 0 nm-e^o/co C Oil'g-^^m^S:^^*^ 8 5 "C 9 0 
%RH-e2 0 ONfF^, iSMi^jl^akSSr^fT^o^Co Z.M%mM 1 2t Lfzo Mi^M I 2 (D 

(mmm i a ) 

[0 0 6 4] 

mm=Bmii^7FLtz:fjmt^. 97. 4Ag-0. SPd-O. SCu-l. 5Ge<DWi^ 

^'•fet^J: i9^MLfco mfft42 0 0 nmt-ibo/to i<7>l&^#?im^^^*> 8 5 X: 9 0 
%RHT*2 0 0^F^. ;^iai«S^J!tS^r^f ^-pfCo CI tt^^M^J 1 3 t LfCo 1 3 <D 

(Jt^^?il 0) 
[0 0 6 5] 

X^N-^;/ iJ' V ij^HUiAco m?{42 0 0 nm-e*)o/co i<^^^l^=£r^^tt>. 8 

5*0 9 0%RH-e2 0 OB#Fh^. MiMLMM^M^^f'=>fzo :ift^itWiU 1 0 t Lfzo 
1 tmm^'KMm^m^Lfzo ^^«:«2tc^L/Co 
[^2] 





RMm (%) 




llJfi^J 1 1 


mmm i 2 


mmm 1 3 


it^m 1 0 


7 0 0 nm 


9 5. 08 


93. 66 


9 2, 49 


7 5. 54 


6 5 0 n m 


9 4. 73 


9 3. 29 


9 2. 11 


6 9. 19 


5 5 0 n m 


9 3. 03 


9 1. 2 5 


9 0. 11 


6 3. 69 


4 0 0 n m 


8 4. 94 


8 3. 35 


8 2. 86 


5 8. 48 



[0 0 6 6] 

m 2 ir^mirfum h d**:® «5 . G e i^ttmm 11,12 :BLXf 1 3 \mm.m^mfi' 
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[0 0 6 7] 

[HIS] ^m\^tz'i y=fy y\z<:>\,^xnWsU(OiJ y Yy^^ (a-a ' ^'f >) 

[0 4] il^^Sm<^^II#:<7)AFM®ftt?aboT. (a) 1 > (b) iiJt 

^fU. (c) Jt^M3{±. (d) {±Jtgc^J5 ^Sr/Fl-o 

1061 ^'^^iEm<^2 5 0'Clf^MOUnl^^8!iam<^AFM®^T'^)oT. (a) ti 
«^J2. (b) {iJtWJ2. (c) t±J^:Wj4, (d) liJtic^J 6 =lr7j^-ro 

[El 81 Ag-P d-C u-G e^m'^^M<7)G e-g-*:^'^^:^^J:^^ 2 5 CC 1 ^ 

MOtinl^iiOiat^OAFMlii^-e^oT. (a) (i^ife'^SN (b) \t%M^^. (c 

) fi^M^B. (d) {±J:b^^J4 ^^-to 
[1191 HM-^J 3 ^S. ?/Jt »J 4 O ^ h;KDJfci^ ^7^1-^5^-7 -71?*^ o _^ 
[HI 01 Ag-P d-C u-G e^^-^^^moG e-^fi^'fbtci^. 

3g (85'C90%RH^ 3 0:9'^^) (?)A FMlfflffeab ^ (a) {i*iS^J6. (b 

) \±mMm . (c) fiUJfeMB. (d) ki^m^l ^Tiz-to 
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imi 01 
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mm 

m^^m ^^mi^m^m^^ii. Ag^^m^tv. Pd-g-a^o. 10-2. 89 

wt%. Cu^i^O. 10-2. 89wt%. Ge^fi^O. 01~1. 50wt%t 
J.OP d. C u:S.C^^G e O-^ft-^*:!: 0 . 2 1-3. 0 0 w t % t t T> il'^^ < t ^> 
4 7G*>6- lb ^: ^ i i: m i- o 
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50400643494 

S^-t 0 0 9 4 

^^16¥ 4^20B 
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